Summary. Fractions enriched with Sertoli cells (S), germ cells (G), and interstitial cells (I) were separated from rat testis after enzymic treatment and double filtration through nylon meshes. The fractions were analysed for protein content and for enzymic activity of 4 acid hydrolases known to be of lysosomal nature in other tissues. Acid phosphatase activity was preferentially recovered in Fraction G, the highest activity of \g=b\-glucuronidase was found in Fraction I while the activity of aryl sulphatase and \g=b\-N-acetyl-d-glucosaminidase was prominent in Fraction S. With the exception of acid phosphatase, the enzymes were mostly recovered in a subcellular fraction of whole testis homogenate separated between 600 and 27 000 g. The results may reflect the peculiar enzyme composition of the lysosomal apparatus of each cell type.
Introduction
Biochemical study of the lysosomal apparatus of the testis is hampered by the cellular complexity of the organ. The testicular parenchyma is composed of interstitial tissue and seminiferous tubules: the former contains various connective tissue cellular elements, especially macrophages and clusters of Leydig cells; the latter consist of Sertoli cells and a differentiating population of germ cells. Ultrastructural studies using acid phosphatase activity as a marker have shown that lysosomal-like bodies are localized in Sertoli and germ cells (Posalaki, Szabó, Bácsi & Ökrös, 1968; Chentes & Fawcett, 1978) . Acid phosphatase is by far the most studied acid hydrolytic enzyme in the rat testis. Males & Turkington (1971) found by differential centrifugation of testis homogenates that the subcellular distribution of acid phosphatase and ß-glucuronidase is of lysosomal nature. Vanha-Perttula (1971) and Vanha-Perttula & Nikkanen (1973) (Parvinen & Vanha-Perttula, 1972) . The cellular origin of acid phosphatase and other hydrolytic enzymes was also inferred from the changes of activity after suppression of germ cells in rat (Pecora & Arata, 1964; Ahlquist, 1966; Males & Turkington, 1971) and human (Guha & Vanha-Perttula, 1980) Steinberger et al. 1975 ). The retained cells were rinsed three times with 10 ml KRBB (Fraction S); the filtered cell suspension, enriched with germinal cells, was centrifuged and the sediment was washed as described above (Fraction G). The cells of each fraction and the portion of whole tissue were suspended in 0-01 µ Tris-acetate buffer (pH 7-4) and sonicated for 1 min before the chemical analysis.
To determine the relationship of the enzymes with subcellular structures, 1 g of decapsulated testis was homogenized in 0-01 M-Tris-acetate buffer containing 0-25 M-sucrose using a glass homogenizer with a teflon pestle. The homogenate was centrifuged at 600 g for 5 min, the sediment was suspended in the buffer and homogenized again. The operation was repeated three times using a total of 10 ml buffer. The nuclei-free supernatant was centrifuged at 27 000 g for 10 min to obtain a final supernatant and pellets. The 600 g and 27 000 g pellets were suspended in the sucrose buffer and sonicated for 1 min before being analysed, with the final supernatant, for enzymic activity.
Acid phosphatase (EC 3.1.3.2) activity was measured with ß-glycerophosphate or yj-nitrophenyl phosphate as substrate at pH 5-0. The activity of ß-glucuronidase (EC 3.2.1.31) was measured with phenolphthalein glucuronate and that of ß-/V-acetyl-D-glucosaminidase (EC 3.2.1.30) with ß-/V-acetyl-D-glucosaminide (both at pH 5-0). The activity of aryl sulphatase A and (EC 3.1.6.1) was assayed with nitrocatechol sulphate as substrate at pH 4-7. All substrates were from Sigma (Missouri, U.S.A.) and the reagents were of analytical grade. The methods of enzymic determination were, in essence, those described by Barrett & Heath (1977 After subcellular fractionation of testis homogenates, the activity of aryl sulphatase, ß-glucuronidase, ß-N-acetyl-D-glucosaminidase and acid phosphatase (glycerophosphate substr¬ ate) recovered in the 27 000 g particles was 81-0% (± 1-7), 78-9% (± 4-2), 84-1% (± 5-5) and 40-1% (± 1-3) respectively (mean ± s.d.). From 5 to 10% of the activity of each enzyme was recovered in the 600 g particles; the rest was found in the supernatants. This subcellular distribution of acid phosphatase did not change when p-nitrophenyl phosphate was the substrate.
Discussion
The distribution of enzymic activities among the fractions was not homogeneous: each fraction was characterized by prominent specific activities. The results indicate that germ cells are particularly rich in acid phosphatase, the cells of the interstitium have a prominent ß-glucuronidase activity, and the Sertoli cells have more ß-V-acetyl-D-glucosaminidase and aryl sulphatase than do the other cell types.
Fractions I and S contained large numbers of germ cells and this may cast doubts upon the interpretation of the preferential localization of 3 of the 4 enzymes. However, the Sertoli cells and interstitial cells in these fractions were increased by more than 4-and 60-fold respectively compared with the numbers in the total cell suspension, while germ cell numbers were substantially decreased. The cellular distribution of enzymic activity indicates that the lysosomal apparatus of each cell type differs from that of the others, although not all the enzymic activity we measured is necessarily of lysosomal nature. Acid phosphatase is partly lysosomal in the rat epididymis (Nikkanen & Vanha-Perttula, 1977) and prostate (Serrano et al, 1976) , and ß-glucuronidase is known to be partly microsomal in rat liver (Barrett & Heath, 1977 (Males & Turkington, 1971 ). This may be explained as follows: the loss of germ cells provokes a significant loss of proteins from the gland, but not of ß-glucuronidase activity that was found by us to be low in this type of cell. A similar explanation may account for the results of Pecora & Arata (1964) .
Sertoli cells appear to be rich in ß-V-acetyl-D-glucosaminidase and aryl sulphatase whose activities are mostly lysosomal since they are recovered in the 27 000 g particles. The function of these enzymes is uncertain but they may be engaged in the hydrolysis of complex carbohydrates from phagocytosed residual bodies and degenerating germ cells (Fawcett, 1975) .
